Materials and Methods
was unpacked from its magic-angle spinning (MAS) rotor, then resuspended in fibril growth buffer (10 mM phosphate buffer, pH 7.4, with 0.01% w/v sodium azide) and sonicated to break the PCA3f fibrils into fragments. A 10% portion of this material was used as seeds for second-generation fibrils. After dilution of the seeds in fibril growth buffer to a total volume of 2.4 ml, 1.0 mg of specifically labeled Aβ40 was dissolved in 50 l of dimethyl sulfoxide and added to the seed solution. Fibril growth then proceeded by incubation at room temperature without stirring or agitation of the solution. Each fibril solution was self-seeded 1-2 days after initial seeding. Selfseeding was done by taking an aliquot (~5% by volume) from the fibril solution, sonicating it briefly, and returning it to the same fibril solution. Self-seeded solutions were then incubated for an additional 5-6 days before pelleting and lyophilization for ssNMR. TEM images were recorded after the first overnight incubation, and also before pelleting.
Third-generation fibrils were prepared in the same way, but using approximately 5% by mass of second-generation fibrils as the seeds.
Fibrils were pelleted by ultracentrifugation for 2 h at 176,000 x g and 4º C. The supernatant was discarded and the pellet was resuspended in 3-5 l of deionized water, then lyophilized. Lyophilized fibrils were packed into 1.8 mm MAS rotors, rehydrated with 5-10 µl of fibril growth buffer, then centrifuged at 17,000 x g at 20 ºC for 5-35 min. Excess buffer was removed before capping the MAS rotor.
Electron microscopy
Negatively-stained TEM images were obtained with an FEI Morgagni microscope, operating at 80 kV and equipped with an AMT Advantage HR CCD camera. Samples were diluted Electronic Supplementary Material (ESI) for ChemComm. This journal is © The Royal Society of Chemistry 2018 ten times in deionized water. A 10 l aliquot of the diluted sample was then adsorbed onto a glowdischarged carbon film on a lacey-carbon-coated copper mesh grid. The grid was blotted, washed with 10 l of deionized water, blotted, stained with 2% uranyl acetate solution, blotted, and dried in air.
ssNMR spectroscopy 2D and 3D ssNMR spectra were acquired at 14.1 T (599.1 MHz 1 H NMR frequency), using a Varian InfinityPlus spectrometer and a 1.8 mm MAS probe produced by the laboratory of Dr. Ago Samoson (Tallinn University of Technology, Estonia). Sample temperatures were approximately 25º C. An MAS frequency of 13.6 kHz, 1 H decoupling fields of 100 kHz, and 1.0 s recycle delays were used for all spectra. 2D 13 C-
13
C ssNMR spectra were acquired with 50 ms DARR mixing periods. C spectra. The 3D NCOCX spectrum was acquired with the same conditions, but with a total of 80 scans for each free-induction decay.
Spectra were referenced externally to the 13 CO signal of L-alanine powder at 179.65 ppm (relative to DSS). Data were processed and displayed with NMRPipe (available from https://www.ibbr.umd.edu/nmrpipe/) and Sparky (available from https://www.cgl.ucsf.edu/home/sparky/) software. Figure S1 : Superposition of 2D 13 C-13 C NMR spectra of first-generation A40-sl1 (blue) and second-generation A-sl2 (red) fibrils. Positions of one-bond crosspeaks are in good agreement, indicating accurate propagation of the molecular structure from the first-generation to the second-generation. Mixing periods were 2.35 ms fpRFDR 2 for the A40-sl1 spectrum and 50 ms DARR 4 for the A40-sl2 spectrum, accounting for differences in multiple-bond crosspeaks amplitudes. S26 was isotopically labeled in A40-sl1, but not in A40-sl2. (BioMagResBank code 18129) and brain-derived A40 fibrils discussed in this paper. Although these two types of fibrils have similar morphologies in TEM images, the chemical shift differences indicate differences in molecular structure. (B) Site-specific differences in 13 C chemical shifts between brainderived A40 fibrils from patient 1 of Lu et al. 6 (BioMagResBank code 19009) and brainderived A40 fibrils discussed in this paper. 
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